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France A. Córdova, Director of the 

National Science Foundation, visited the 

San Diego Supercomputer Center on 

December 17, 2015 as part of a larger  

UC San Diego campus visit. Córdova 

(center) poses in front of SDSC’s new 

Comet supercomputer – the result of  

a recent NSF award. 

NSF Director Visits SDSC  
as Part of Campus Tour 

Left to right: Student Sedat Narul, SDSC Education Director Karen Flammer, SDSC IT Director 
Christine Kirkpatrick, SDSC Chief Data Science Officer Ilkay Altintas, Dr. Córdova, SDSC 
Director of Cloud & Cluster Software Phil Papadopoulos, SDSC Director Mike Norman, SDSC 
Deputy Director Shawn Strande, SDSC Associate Director Nancy Wilkins-Diehr, and Angela 
Diaz, UC San Diego’s Executive Director of Government Research Relations. 
Photo: Charles McKay.



Welcome to our first 2016 issue of SDSC Innovators. We’re off to a strong start for the first 
two months of the year, in which we launched a comprehensive exercise to formally develop a 
strategic plan for SDSC. While we’ve recently had multiple and major successes and our future 
remains bright, we have so many projects and programs going on that it’s time to create a cohe-
sive strategy that connects the dots, so to speak.

I expect this process to take several months, but by mid-year we’ll have a detailed roadmap that 
also gives us the flexibility to make minor ‘course corrections’ down the road. I envision four 
goals as we go through this strategic planning exercise: 

•  Develop a center-wide vision and mission for the next one-to-three years that take into  
account emerging opportunities, the ever-changing technology arena, and our multiple  
stakeholder communities.

•  Identify potential synergies within and among various SDSC divisions that will require 
teamwork to realize.

•  Place our current activities and plans within this broader context.

•  Use our annual budget process and weekly Executive Team meetings to implement  
the strategy.

Another part of this exercise is to list our strengths and weaknesses, as well as any external op-
portunities and threats, by each division. These candid SWOT analyses will help inform a similar 
exercise for the entire Center so we have a full view of our current landscape and what’s on the 
horizon. At SDSC we specialize in big data and extracting meaningful value from that data, so it 
only makes sense that we collect as many data points as possible as we assess how to best serve 
the greater research community. 

While we’re aiming to develop a strategic plan “by us, for us”, it should at the same time com-
plement UC San Diego’s key strategic research themes. Aligning ourselves with those themes will 
lead to increased collaborations with UC San Diego researchers as well as the campus’ compre-
hensive fund-raising campaign. We’re already creating new collaborations across the UC system, 
and see further opportunities to win grants and proposals for projects that are of strategic 
importance to the State of California. On the national level, we can increase our impact if we 
continue to identify and prioritize focused areas of expertise that have the potential to expand 
our federal funding base.

This process also allows us the opportunity to identify one or two thematic areas where we can 
make sure we ride the wave to success. Is it advanced processing architectures? The big data 
revolution? Emerging trends in cloud computing? The rise of online courses with an emphasis 
in big data specialization? Difficult to choose, since we do much of this so well! Getting the 
conversation started is the right thing to do. 

Finally, how do we measure success? That may be one of the toughest parts of creating an 
effective strategic plan. As director, I will work with my team to get all the building blocks in 
place with challenging but realistic metrics to keep our momentum going, while burnishing our 
reputation as a valued resource for UC San Diego, the University of California, and the nation. 
I will continue to keep you informed about our progress, and encourage your input via your 
divisional directors.

Michael L. Norman 
SDSC Director

Welcome
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LATE-BREAKING NEWS
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SDSC’s Comet Supercomputer Helps 
Confirm Gravitational Wave Discovery 
SDSC’s Comet was one of several supercomputers used by researchers to help 
confirm detection of gravitational waves in the universe as hypothesized by 
Albert Einstein 100 years ago. The landmark discovery, announced by the National 
Science Foundation in February, has opened up a new era of exploration for 
astronomers and astrophysicists. Comet is also being used by several research-
ers who are conducting ongoing gravitational waves research, including Cornell 
University’s Saul Teukolsky, who was granted a 7-million-hour allocation. 

Read more at http://goo.gl/0V261N

SDSC’s Health CI Division, City of Hope to 
Create Cancer Research Infrastructure
SDSC’s Health Cyberinfrastructure (CI) Division is participating in a multi-mil-
lion dollar project with City of Hope, a National Cancer Institute-designated 
Comprehensive Cancer Center, and other universities and health organizations 
to create a research cyberinfrastructure that includes a secure, cloud-based data 
management platform. The project continues the California Teachers Study (CTS) 
through 2021. CTS consists of about 133,000 current and former public school 
teachers and administrators who were members of the California State Teachers 
Retirement System and agreed in 1995 to have their health and lifestyles tracked 
to better understand why they have had historically higher rates of breast cancer. 

Read more at http://goo.gl/yoeDTJ

SDSC and Intel Open Second Intel Parallel 
Computing Center at SDSC
Intel has opened a second parallel computing center at SDSC, with the focus on 
earthquake research, including detailed computer simulations of major seismic 
activity that can be used to better inform and assist disaster recovery and relief 
efforts. The new Intel Parallel Computing Center continues an interdisciplinary 
collaboration between SDSC and the Southern California Earthquake Center, 
one of the largest open research collaborations in geoscience. In addition to UC 
San Diego, the new center includes researchers from the University of Southern 
California, San Diego State University, and the UC Riverside. 

Read more at http://goo.gl/PV4sLr

SDSC’s Gordon Helps Researchers Identify 
New Class of Possible Antibiotics
Antibiotic resistance has been called one of the world’s most pressing health 
problems, with some studies suggesting that, absent major improvements in drug 
discovery, by 2050 more individuals will die from drug-resistant bacterial infec-
tions than cancer. To help stem this nightmare scenario, a team of researchers – 
with the aid of SDSC’s Gordon supercomputer – has identified a class of possible 
antibiotics with the potential to disable previously drug-resistant bacteria. 

Read more at http://goo.gl/Luutv3

The collision of two black holes – an event detected for the 
first time ever by the Laser Interferometer Gravitational-Wave 
Observatory (LIGO) – is seen in this computer simulation 
screen capture. LIGO detected gravitational waves, or ripples 
in space and time, generated as the black holes merged. The 
stars appear warped due to the strong gravity of the black holes. 
Image credit: Simulating eXtreme Spacetimes (SXS) project, 
http://www.black-holes.org

An image from an animation of wave propagation during a 
magnitude-7.8 earthquake rupturing the San Andreas Fault 
from northeast to southwest. Red-blue colors reflect the 
intensity of shaking; green colors indicate areas of permanent 
ground deformation. Simulation by Daniel Roten, Kim Olsen, 
and Steven Day at the Department of Geological Sciences at 
San Diego State University, and Yifeng Cui at the San Diego 
Supercomputer Center. Visualization by Daniel Roten (SDSU). 
Simulation on UIUC Blue Waters.

Vacquinol and its analogs as inhibitors for Rv3378c activity and 
bacterial cell growth. This image shows MD simulation/in silico 
screening approach used to identify Rv3378c inhibitors, with 
the X-ray structure (Left) and MD snapshot (Right).  
Image courtesy of J. Andrew McCammon, UC San Diego.
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Nieves Rankin is the Chief Administrative Officer at SDSC and 

a member of the SDSC Executive Team.  She heads the Business 

Services Division, which provides the administrative infrastruc-

ture critical to advancing SDSC’s research mission and delivery 

of cyberinfrastructure services. Rankin has a Bachelor’s degree 

in economics and a Master’s degree in business administra-

tion. Her entire career has been at UC San Diego in a series of 

administrative leadership positions. She joined SDSC in 2014.

Q: How best to describe your role of  
Chief Administrative Officer?
Rankin: It is multifaceted, starting with a seat on the SDSC 

Executive Team with responsibility for the administrative gover-

nance of the Center, as well as the strategic direction of research 

being conducted.  Responsibilities within the Business Services 

Division include human resources, facilities management, financial 

management, and business development activities.

Q: How do these specialties work together  
to support researchers and staff at SDSC?  
Rankin: By allowing researchers and principal investigators (PIs) to 

focus on what they do best while we worry about the business end 

of their work. This means formulating HR policies and procedures 

for more than 200 staff located at SDSC, plus over 350 affiliated 

staff including researchers, students, and volunteers, providing the 

financial infrastructure to manage our extensive contracts and 

grants portfolio, developing business apps in support of our HR 

and fiscal responsibilities, and creating a collegial and safe envi-

ronment for all SDSC constituents.  

Managing the Business Services Side of a  
Supercomputer Center – Meet Nieves Rankin
By Lynne Friedmann

STAFF INNOVATOR

Image credit: Ben Tolo
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Q: What is encompassed under financial management 
of the Center?
Rankin: Anything with a financial “footprint” goes through our fiscal 

operations group. This means oversight of contracts and grants, start-

ing with pre-awards all the way through post-award administration, 

including audit requirements. Currently, SDSC has a research portfolio 

of close to $140 million and an additional $13 million in core funds 

and recharge facilities, so at any given time the Business Office man-

ages almost $32 million in annual expenditures.

Q: What is key to keeping track of all this  
financial information?  
Rankin: I have a wonderful group of web and applications developers 

who tie in all systems and databases on campus to make projections, 

as well as track activities and make the reporting process coherent. 

Q. What things in particular attracted you to  
this top administrative position at SDSC?
Rankin: SDSC has a world renowned reputation and an amazing 

research portfolio so I was ecstatic to have been given the opportunity 

to join the Center.  As I get immersed into center-wide business and 

interact with my colleagues. I’m so fortunate to work with a highly 

skilled, incredibly competent and diverse group of staff who keep 

things running like one well-oiled machine. They really rock and made 

my transition to SDSC quite smooth.

Q: What is new and exciting that you’ve been  
working on?
Rankin: SDSC recently signed a contract with Coursera to offer 

massive open online courses (MOOCs) in Big Data management. The 

Center is one of the first adopters of such courses, and is helping to 

define the standards for similar contracts campus-wide. My role has 

been to work closely with campus counsel and others to make sure we 

have the business infrastructure in place to move forward to what we 

fully expect will be a productive and profitable venture.  

Q: What do you do for fun and recreation?
Rankin: Reading, cooking, gardening, and every weekend hiking up 

Black Mountain with my husband and friends is how I relax. Because 

my children are both foodies, as a family we experiment in the kitchen 

as well as regularly try new restaurants. There are family trips when 

time allows. This year, we are planning a trip to Thailand and Japan.  

We’re all very excited!

“Anything with a financial 
‘footprint’ goes through our 
fiscal operations group.”
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Francesco Paesani, an associate professor in the Department 

of Chemistry and Biochemistry at UC San Diego and a com-

putational researcher with SDSC, has been using Comet and 

Gordon to develop a new molecular dynamics methodol-

ogy called many-body molecular dynamics, or MB-MD. This 

methodology, which is built at the intersection of quantum 

chemistry, statistical mechanics, and computer science, enables 

computer simulations with unprecedented accuracy to predict 

the behavior of complex molecular systems for applications 

in materials research, energy, environmental chemistry, and 

biophysics. Paesani is the recipient of the 2016 Early-Career 

Award in Theoretical Chemistry from the Physical Chemistry 

Division of the American Chemical Society for his develop-

ment of a rigorous theoretical method for simulating aqueous 

systems from the gas to the condensed phase, with chemical 

and spectroscopic accuracy.

The above image is a snapshot of an MB-MD simulation 

of the vibrational sum-frequency generation (vSFG) spec-

trum of the water interface. The MB-MD simulations pro-

FEATURED IMAGE & INNOVATION

Molecular Dynamics Simulations for the XXI Century
SDSC INNOVATORS: Image

For more information please visit:  
http://paesanigroup.ucsd.edu

vide fundamental insights into the molecular structure of aqueous 

interfaces under different conditions, which are key to understand-

ing multi-phase phenomena ranging from heterogeneous chemical 

processes in the atmosphere to the hydration of biomolecules. The 

red and green “rays” represent the infrared and visible laser beams, 

respectively, while the blue one corresponds to the vSFG signal 

measured in the experiments and calculated through MB-MD simula-

tions. The oxygen and hydrogen atoms of the water molecules are 

shown in red and white, respectively. Each water molecule is rep-

resented as a superposition of several replicas to help visualize the 

spatial delocalization arising from quantum-mechanical effects.

Visualization credit:  
Paesani Group, Department of Chemistry and Biochemistry,  

UC San Diego. 



Some 90 researchers and students from various institutions 

around the world participated in the first “hackathon” hosted by 

the Center for Applied Internet Data Analysis (CAIDA) at SDSC. 

The goal of the event, jointly organized with other universities 

and institutions, was to promote the development of tools used 

to model, measure, and monitor the routing infrastructure of the 

global Internet for both operational and research objectives.

The focus of the invitation-only 48-hour hackathon, held February 

6-7, was live Border Gateway Protocol (BGP) measurements and 

monitoring. BGP is the de-facto standard inter-domain routing 

protocol for the Internet – in effect its central nervous system. Its 

primary function is to exchange reachability information among 

Autonomous Systems, or networks administered by different or-

ganizations, within the Internet.

“Attendees were from a mix of academia, other institutions, and 

companies such as Cisco and Google,” said Alberto Dainotti, a 

CAIDA research scientist and lead organizer for the event. “We 

had 15 teams that worked on challenges to demonstrate the util-

ity of existing platforms and data for understanding or solving 

a range of practical problems within the global Internet routing 

system.” 

Competing participants worked side by side with top experts in 

the field – some of them the developers/maintainers of the plat-

forms used in the experiments – who sometimes hacked code 

and experiments themselves. The group used SDSC’s Comet su-

percomputer as a resource, including several virtualized nodes. 

More than 15,000 compute hours were used during the 48-hour 

period.

So will there be another CAIDA hackathon? “Yes, probably next 

year,” said Dainotti. “It was quite an undertaking to organize such 

an event for the first time, but the organizing committee did 

an outstanding job creating an ideal environment to experiment 

with live data. We look forward to our next hackathon!”  

View wrap-up video at https://goo.gl/LqzDgW
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Image credit: Cindy Wong

First CAIDA Internet Group Hackathon a Big Success



SDSC INDUSTRY PARTNERS NEWS

SDSC – Biotech’s Local Partner
Over the last five years, technological advances have dramatically reduced the cost 

and increased the throughput of DNA sequencing, resulting in the generation of 

vast amounts of sequence data that must be stored and analyzed to support re-

search in human medicine, microbiomics, plant genomics, bioengineered organisms 

and compounds, and other areas.  Nowhere has this sea change been more evident 

than in San Diego’s major life sciences cluster, centered on the Torrey Pines Mesa.  

As a national leader in high-performance computing and storage, SDSC has been 

sought out for its infrastructure and expertise in storing and analyzing genomic 

and ancillary data for life sciences research.  SDSC infrastructure resources include 

the Comet and Gordon supercomputers with the capability and capacity to handle 

large-scale, high-throughput informatics pipelines; large-scale, high-performance 

storage systems for data staging for analysis, retrieval, and archival; and high-

speed networking for connectivity to sequencing facilities, laboratories, commer-

cial cloud providers, etc.  Our scientists and staff have expertise in bioinformatics 

programming and applications support; workflow/pipeline systems; computational 

chemistry methods; machine learning and data mining; and compliance require-

ments/methods (e.g., HIPAA, PII, etc.).  Training opportunities are available in data 

science and related areas with discounted fees for Biocom members.  

Our growing collaborators and clientele include major research groups on the 

UC San Diego campus, the UC San Diego Health Care System, private/non-profit 

research institutes, and for-profit biotech companies both large and small.  If your 

company is involved in life sciences research, we would welcome the opportunity 

to discuss how we can collaborate to advance your innovations.

Ron Hawkins 

SDSC Director of Industry Relations

SDSC INNOVATORS is published bimonthly by the  

SDSC External Relations group. 

EDITOR/CONTENT DEVELOPMENT: Jan Zverina 

CONTRIBUTING WRITER: Lynne Friedmann 

INDUSTRY RELATIONS PAGE: Ron Hawkins 

CREATIVE DIRECTOR: Ben Tolo 

CREATIVE DESIGN & LAYOUT: Tracy Dezenzo 

PROJECT MANAGER/DISTRIBUTION: Susan Rathbun

8

Learn about Industry Relations 
www.sdsc.edu/collaborate/ipp.html


